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Threat of Sea Level Rise

Dramatization from Vanity Fair



Coastal Communities: 
Vital to U S  and International EconomiesVital to U.S. and International Economies

• 57 percent of the U.S. gross domestic57 percent of the U.S. gross domestic 
product (GDP) is contributed by 
coastal watershed counties.

• 13 of the 20 largest cities worldwide g
are coastal port cities.

• Coastal counties contain 53 percent  
of the nation’s population—but 

t f l 17 t f U Saccount for only 17 percent of U.S. 
land area (excludes Alaska).

• Coastal areas are becoming more 
densely populated and developeddensely populated and developed.



Billion Dollar Weather Disasters 
1980 20071980 – 2007



The Human Dimension
• Understanding people’s 

perceptions and what they 
value to promote risk-wise p
behavior.

• Community resilience: helping 
comm nities prepare for orcommunities prepare for, or 
adapt to, change—and to 
withstand the next event. 

• Raising the level of community 
understanding:

“I don’t think they understand how 
bad it can be.”
– Local emergency manager



Projected Sea Level Rise Scenarios

“Future vulnerability depends not only on climate
change but also on development pathway.”

– Intergovernmental Panel on Climate 
Change (IPCC) Fourth Assessment Report



Tidal VariabilityTidal Variability

“Models used to date do not 
i l d t i ti iinclude uncertainties in
climate-carbon cycle 
feedback, nor do they 
include the full effects ofinclude the full effects of 
changes in ice sheet flow, 
because a basis in 
published literature ispublished literature is 
lacking.”

– Intergovernmental Panel on
Climate Change (IPCC)Climate Change (IPCC), 
Fourth Assessment Report



San Francisco Bay Sea Level Rise Scenarios



Local Impact Prediction / Vulnerability 
Assessment

Lewes
WWTP

Wolf Neck WWTP Wolf Neck WWTP

Courtesy of David Carter, Delaware CZM



Another Dutch QuoteAnother Dutch Quote

“Lord give us this day our daily bread and everyLord give us this day our daily bread and every 
once in a while a flood… so people are reminded of 
the risks they still face.”

M ll L i h d S i Fl d P i i f– Marcella Laguzzi, head, Section Flood Protection, province of 
South Holland

Translation: Complacency is one of our greatest foes.



Coastal Infrastructure



Why Develop a Sea Level Rise Plan?y p

Potential Climate Change Effects in Coastal 
States Include:States Include:
• Increased shoreline erosion
• Increased storm damage and changes in storm intensityIncreased storm damage and changes in storm intensity
• Saltwater intrusion into groundwater aquifers
• Infrastructure (sewer, roadway, utilities) damage
• Changes in ocean currents• Changes in ocean currents 
• Habitat loss (especially coastal wetlands) and changes to fish and 

wildlife populations

Preparing to adapt to these changes ensures the 
safety of citizens, environment, and economy.

Courtesy of David Carter, Delaware CZM



What Do You Need 
to Develop Geospatial Tools 
Addressing Sea Level Rise?

Water level data
Geodetic Data

Geophysical data
ModelsModels

Transformation
programs

Geographic information
system (GIS) applications



Higher Resolution Equals Better Data

30 DEM30m DEM 2m LiDAR

Courtesy of David Carter, Delaware CZM



Sea Level Rise 
Rectification Program (SLRRP)Rectification Program (SLRRP)

• Generates a suite of 
future sea level
projections from 
various globalvarious global
climate models and
scenario outputs 
from the IPCCfrom the IPCC

• Incorporates 
historical tide gagehistorical tide gage 
record for local
variability



Changes in Shoreline Due to SLRg

Static Mapping Dynamic Modeling

100 cm SRL in red (left) and in purple (right)



A Roadmap to a 
Seamless Topobathy SurfaceSeamless Topobathy Surface

Inventory of available topographic and 
bathymetric data for the Gulf of Mexico

Inventory and analysis of datum conversion and y y
data integration techniques

Coming soon –

I ti ti f di it l l ti d l (DEM)Investigation of digital elevation model (DEM) 
applications and general requirements for 
various applications

Inventory of topographic and bathymetric data 
for the Southeast U.S. and Hawaii









Questions?Questions?



Modeling Shoreline Position with SLRg

Model ResolutionData Source Accuracy

VDatum

NOAANOAA
SoundingsSoundings

Vertical Accuracy
•0.15-0.25 cm for lidar
•0.30 cm for bathymetry 
(bathy) in less than 20 m of (bathy) in less than 20 m of 
water

Both affect accuracy of predicted shoreline.



Sea Level Rise (SLR) and Storm Surge

Mean Sea Level
Mean High WaterMean High Water 
(MHW)

MHW + 0 6 meter (m)MHW + 0.6 meter (m)

MHW + 0.8m
Hurricane Hugo
Hugo + 0.8m



Height Modernization and 
Resilience Benefits

• Infrastructure design and location 
(e.g., levees, highways, pump 
stations navigation channels)stations, navigation channels)

• Accurate and cost-effective 
determination of floodplain p
boundaries  

• Storm surge modeling and 
h i ti l ihurricane evacuation planning

• Accurate data for projects 
requiring precise elevationrequiring precise elevation

• Improved disaster preparedness, 
recovery, economic developmenty p



Creation of the Topographic and Bathymetric  
(Topobathy) Digital Elevation Model (DEM)(Topobathy) Digital Elevation Model (DEM)

VDatumVDatum

NOAANOAA
SoundingsSoundingsSoundingsSoundings

•6 m horizontal resolution 

Land 
Elevations

•Relative to NAVD 88
•Vertical accuracy:
•0.25 centimeter (cm) for       

lidlidar
•0.30 cm for bathy in less

than 20 m of water



Current rate
+ 2 mm/yr
+ 7mm/yr+ 7mm/yr

26


